Surgical treatment of low anorectal cancer (LARC) often requires abdominoperineal resection (APR) with definitive abdominal colostomy (AC). Individuals with this condition are obliged to face numerous challenges associated with definitive AC and to adapt to far-reaching changes in their normal routine. The aim of our study was to test the hypothesis that individuals with definitive AC have reduced quality of life (QoL) and lowered self-esteem. We analyzed the responses to Flanagan QoL Scale (FQLS; maximum total score = 112) and Rosenberg Self-Esteem Scale (RSES; maximum total score = 40) questionnaires by LARC patients who had been submitted to APR/AC (case group; n = 65) and patients with colorectal cancer who had received colectomy with primary anastomosis without AC (control group: n = 65). The mean total scores of the case group in FQLS and RSES questionnaires (73.5 and 27.8, respectively) were significantly lower (P < 0.001) than those of the control group (85.9 and 30.3, respectively). Multivariate analysis of the case group scores revealed that the state of being retired was strongly associated with poor QoL while low educational level, unemployment, and chemotherapy were strongly associated with low self-esteem. Colorectal cancer patients with definitive AC had poorer QoL and lower self-esteem than those without AC and continued to struggle with their changed situation at six months or longer after surgery. Our findings indicate that patients need even more preand post-operative assistance from healthcare providers to enable them and their families to cope with ostomy-related problems.
Introduction
The surgical treatment of low anorectal cancer (LARC) often requires abdominoperineal resection (APR) with definitive abdominal colostomy (AC), a radical, but effective, procedure that is accompanied by high rates of morbidity. Colostomy surgery reroutes the colon through the anterior wall of the abdomen via an artificial opening or stoma, and after the intervention, it is normally necessary for the patient to wear an exterior pouch or bag to collect waste solids [1] . Individuals with this condition must adapt to changes in daily life and learn how to manage the colostomy [2] . In addition, life with a colostomy imposes various challenges because normal bowel function and defecation are interrupted and patients may experience odors and noises caused by stools and gases passing through the stoma along with the possibility of accidental leakages of collected materials. In the face of such issues, individuals with colostomies experience physical, emotional, and psychological problems that may affect their overall quality of life (QoL) and self-esteem, resulting in disgust with their own body, distress regarding sexual activity, anxiety, and depression [1] . It is, therefore, particularly important to assess the attitudes of APR/AC patients towards their perceived disabilities so that healthcare providers can offer focused support aimed at improving patient well-being.
In order to test the hypothesis that individuals with definitive AC have reduced QoL and lowered self-esteem, we analyzed the responses of such patients to validated questionnaires focusing on physical, psychological, and emotional disabilities and compared them with responses from patients who 
Patients and Methods

Study Population
The Inclusion criteria for the study population were age ≥ 18 years and a resident in Itaperuna or the surrounding area ascribed to receive assistance from the Ostomized Patients Support Group, while exclusion criteria were inability to respond to the questionnaires owing to psychological or psychiatric disabilities or refusal to participate in the study. With respect to the case group, patients who had received jejunostomy, ureterostomy, gastrostomy, ileostomy, or other surgeries different from the Miles intervention, those with AC for less than six months, and those with AC because of benign reasons such as diverticulitis, Crohn's disease, or rectocolitis were excluded from the study. The exclusion criteria for the control group were treatment for colorectal cancer that did not involve surgical intervention and surgery unrelated to the treatment of colon tumor.
Data Collection and Questionnaires
The survey was performed between 15 October and 20 December 2017, and data were collected through interviews with a psychologist from the Ostomized Patients Support Group. The socio-demographic questionnaire comprised the variables age, gender, religion, other diseases, use of medication (yes, no), marital status (married, single, divorced, widow), education (illiterate, literate, incomplete or complete fundamental schooling, secondary schooling, university degree, post-graduate degree), occupation (employed, unemployed, retired), healthcare support services for LARC (yes, no), family income in terms of minimum salary (< 1, 1-3, 3-4, > 5), help to cope with the disease and colostomy (doctors, nurses, family, religion, others), help from doctors and nurses during treatment (yes, no), help from family (yes, no), help from religion in coping with the disease (yes, no), sexual activity (yes, no), chemotherapy (receiving, completed), and radiotherapy (receiving, completed).
In order to measure QoL and self-esteem, Portuguese language versions [3] [4] [5] of two internationally validated instruments were employed, namely the adapted Flanagan Quality of Life Scale (FQLS) and the Rosenberg Self-Esteem Scale (RSES). The FQLS contained 16 items, each with a 7-point satisfaction scale with responses varying from "very dissatisfied" (score 1) to "very satisfied" (score 7), generating a total score in the range 16 to 112 [4] . The RSES contained 10 items, half of which related to positive feelings, with scores of strongly agree (4), agree (3), disagree (2) , and strongly disagree (1) , and half to negative feelings, with scores of strongly disagree (4), disagree (3), agree (2), and strongly agree (1) feelings. The range of the total score was from 10 to 40, with higher scores indicating higher self-esteem, while a score of ≥ 30 has previously been considered satisfactory [6] .
Copies of the questionnaires were distributed to each of the patients prior to the interviews, which were conducted in total privacy in the calming and relaxing atmosphere provided by the office of the Support Group's psychologist. The interviewer emphasized to the patients that they could take as much time as they needed to complete the questionnaires.
Statistical Analysis
Mann-Whitney tests were applied to compare the mean FQLS and RSES scores of the case and control groups. Associations between socio-demographic predictors and FQLS or RSES mean scores were investigated by multivariate analysis in which all socio-economic variables presenting P values < 0.3 according to univariate analysis (case vs control groups) were included in the multivariate regression models. Statistical analyses were carried out using SPSS version 2015 (IBM Corp., Armonk, NY, USA), GraphPad Prism version 6.0 (GraphPad Software, La Jolla, CA, USA), BioEstat version 5.0 [7] , SigmaPlot version 13 (Systat Software, San Jose, CA, USA), and Stata version 12 (StataCorp, College Station, TX, USA) with statistical significance set at P ≤ 0.05.
Results
The average age of patients in the case group was 59.1 years (range 36 to 76 years), and 47.7% (31/65) were male. Within the control group, the average age was 57.2 years (range 29 to 89 years), and 61.5% (40/65) were male. The types of surgery undergone by control patients to treat colon cancer included abdominal rectosigmoidectomy with colorectal anastomosis (n = 39) and left hemicolectomy with transrectal anastomosis (n = 26).
The socio-demographic variables gender, education, occupation, family income, sexual activity, and medical intervention presented P values < 0.3 in univariate analysis (case vs controls), and these were included in the multivariate regression models. Although there was no difference between the two groups with respect to age, this variable was also included in the multivariate analysis since it is generally considered a risk factor for colon cancer [8] .
The mean total FQLS score of the case group was significantly lower (P < 0.001) than that of the control group, confirming that the QoL of patients with definitive AC was considerably reduced in relation to those without AC. Statistical differences between the two groups were detected in 11 out of the 16 items of the FQLS (Table 1 ). Multivariate analysis revealed that the presence of AC and the state of being retired were strongly associated with poor QoL (Table 2) . Surprisingly, low educational level was only weakly correlated with poor QoL and could even be considered a protective factor against the reduction in well-being and happiness engendered by LARC.
The mean total RSES score of the case group was significantly lower (P < 0.001) than that of the control group, verifying that patients with definitive AC had lower self-esteem than patients without AC. Statistical differences between the two groups could be detected in 7 of the 10 items of the RSES encompassing both negative and positive feelings ( Table 3 ). Multivariate analysis revealed that the presence of AC and low educational level, unemployment, or chemotherapy were strongly associated with low self-esteem (Table 4 ).
Discussion
The FQLS and RSES questionnaires have been applied successfully in a number of qualitative studies involving the Brazilian population and are considered reliable and adequate instruments of analysis [9] [10] [11] [12] .
In research performed with colostomized patients, QoL was considered poor in 53.8% of patients with definitive colostomy. In addition, more than 80% of patients in both groups reported negative feelings such as depression, anxiety, and fear [8] . These results were similar to those of the present research, which revealed a lower QoL index in patients submitted to definitive colostomy.
Loss of independence was one of the aspects that most distinguished patients with definitive AC from those without, because the need to wear a pouch rendered individuals dependent on the help of others and imposed an extra burden on the family. The original version of FQLS comprised only 15 items until Burckhardt and Anderson [3] proposed the inclusion of an additional item relating to the issue of "Independence, doing for yourself" to reflect the importance to chronically ill Our study showed that one of the key challenges for patients with definitive AC was the inability to carry on working after surgical intervention because of anxiety and embarrassment about fecal leakages, offensive odors, and bowel noises. As shown by multivariate analysis, retiring after the disease onset and ostomy had a negative impact on QoL brought about by loss of income and decreased well-being. Further challenges facing patients with definitive AC were emotional distress and the imposition of physical limitations that reduced significantly the capacity to carry out daily functions, including those associated with recreation, entertainment, and relaxation [8, 13] .
Interestingly, low educational level showed up as a protective factor against the deterioration in QoL after definitive AC. Individuals with limited literacy or education often lack detailed knowledge about organ function and have misinformation about the causes and consequences of the disease. However, in the general case, the higher the level of education, the greater is the understanding of health topics. However, the amount of health information available can be overwhelming even to highly educated subjects, and this may increase stress and anxiety regarding the future and make it more difficult to deal with the prospect of death. A research using RSES showed low self-esteem in colostomized individuals [1] , as well as the result found in this research. Low levels of self-esteem can be extremely dangerous to those who detain then, because many psychological disorders can be triggered from low rates.
According to the RSES responses recorded in this study, the presence of definitive AC reduced the self-esteem of an individual, an outcome that has been previously reported for another group of Brazilian patients with intestinal stoma [1] . From a psychological perspective, self-esteem is the overall sense of self-worth or well-being and is related to the level of satisfaction with life and the positive feelings that a person has towards his/her own body. Self-esteem tends to be stable and enduring and involves a multiplicity of beliefs about oneself, such as positive body images, emotions, and behaviors [1] . However, the presence of definitive AC alters the perception of body image, resulting in low self-esteem and triggering other psychological issues such as anxiety, depression, existential problems, and even suicidal tendencies. Individuals with definitive AC often feel insecure and worry about the perceptions of others (family, partners, and friends) in relation to their physical condition, and for this reason, they are at increased risk of social isolation [14] . Moreover, according to the results of multivariate analysis, chemotherapy had a negative impact on self-esteem because of the numerous side effects, such as easy bruising and bleeding, hair loss, rashes, weakness, fatigue, decreased appetite, nausea, and vomiting, which are discouraging and make life even more difficult.
According to Simonetti [6] , an RSES score ≥ 30 is considered satisfactory but, in the present study, the mean total score of the case group was below that level. Diagnosis of LARC with the need for APR and definitive AC is shocking to most patients; hence it is important to prepare them mentally before and after the surgery. Based on responses to the FQLS and RSES reported herein, it is evident that healthcare providers should make all possible efforts to improve the QoL and selfesteem of ostomized patients. Successful adaptation to a life with definitive AC depends not only on the passage of time but also on pre-and post-operative physical and psychological support. In this respect, the support of medical staff together with the Ostomized Patients Support Group has been very important in our hospital since they have provided advice on how to handle the ostomy appliance and what to do when accidents happen. The more comfortable the patient feels, the more confident and happy he/she will be and the greater are the chances of resuming an active life.
However, one of the limitations of this study is that many patients are illiterate and, therefore, find it difficult to understand the standardized survey questions, even though the interviewer followed the rules of qualitative research in order to maintain a good level of dialogue with the respondent. Another problem is that currently available questionnaires cannot account for the particularities of ostomized patients; hence, it is necessary to customize the questionnaires to the needs of these patients and to carry out complementary surveys.
Conclusion
The present study demonstrated that members of the case group were still struggling to adapt to life with definitive AC six months or more after surgery despite being assisted by the Ostomized Patients Support Group. This implies that patients need even more help from healthcare providers to enable them and their families to cope with ostomy-related problems. Preparation for definitive AC should commence before surgery by explaining that, although daily routine will be disrupted, it is still possible to lead a normal life. Successful adaptation requires that patients learn new skills to deal with the emotional tribulations associated with their condition. Videos showing how to handle the stoma coupled with positive testimonies from people who have lived through a similar experience will certainly assist in this process, but a supportive environment is essential so that patients can overcome fear, frustration, and sense of helplessness. All of these require that carers identify specific needs by encouraging patients and their families to ask questions about things that they do not understand and by clarifying issues in simple terms, particularly to those who do not have a high level of education. The implementation of a pre-operative protocol or interactive guide aimed at teaching patients how the pouch system works, how to care for the stoma, how to alter the diet, and how to avoid foods that cause excessive gases, along with other issues, may help patients to adjust more easily to the new circumstances.
right to refuse to participate in the study or to withdraw at any time without reprisal. Subjects who agreed to participate were invited to sign the informed consent form (ICF) guaranteeing anonymity and confidentiality. A verified digital signature or that of an official guardian was deemed acceptable when a patient was unable to sign the ICF himself/ herself.
